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laTect lnui 81: SI0-5$«.) (Be Neqdonea Llaa. L . . 
Content. J.. »on Heuverevyn. H . . and Decrave. ¥. 
(1191) Nucleotide aeouence of the geoe coding Tor 
the 15-B aotlgan of N T cobact or I oe leprae. Noclol 
e Acid* Be* It: SJI«> » * * & Nycobac ter I ua 
tuberculoma* K* 8 5 - C (Content. J.. De La 
Cuvelterl*. A.. De lit. L . . Tlacent-Levy-Prebaul t . 
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are teibert of a gan* faally: cloning. a«qu«nce 
determination, and genoalc orgaoiaallon or the 
gene coding for antigen IS-C of «. t «b. r cu I oa I * . 
Inr*eil*»un S9: II95-ISIX.) . Cory nebacter 1 ua 
|1 „U.|eu.oaeRSPlli. Bt»*a-1. 1 * ft 
3 3Mf«t«) toJtf>l&330«»Ti;« ( + /- 

3) i)*\iBtofc-.T:n»6t»9iai**t*»» 

e||(«-l. 1 ) *» 5 2 X. » 3 3 0 «» T I J 

±«c«4icr* - 6 * ^ p s i « * * i- z 

ftil 3/<;t'i7P.»li. r 9 /.»ttB'« 9 f 9 T 
(«42in/tt, a - 2. 4) <b i: JH'« I n * * 
tfii>!//r*EHKfiatt *«*»->* r *"* EW * t 

W^PS lfliiC* M. bov I 
BiaB85-B*J;yN. toberculoalt »IBt85- 

(5«jaJi«>iE«wmtfca*.) **-r*. t«x»: 

T*BN. tuberculoal* » W K 8 5 - C O « i» T » II 
S , D«T^'<94f>l©3«fctt5«ffl91Cl»«r 
4# g* «j> * « H S «> ft « » Bucaryotlc f ^ ^ * E W » 

NH 2 l8i:«tTA<linni?*«. (Perlaan. 0.. 
andBalvoreon. H.O. ( l SIS) A putative algoal peptld 



.■•roeodUloo olio aod ae««eneo lo eucaryotle aod 
proc.ryolie HpH peptide.. J Hoi Biol 111: III- 
409.) (K.t.o.. H.E.E. Cl9»*> Co.pUatlon of pvbll- 
• had elfaal s.iuaneea. nucleic Adda If: M45 

-J164). ;«»*«>Bi!i«»&nT^iV'. tt«n»« 
A P S 1 4tfcOBfiKfc»BC*i»«1fttl'. 

P S 2«8 F t BJ» 
B 1 : 

A T C C 1 7 96 5 «l8«J:i« , &1S l ' fc « 

3 4ti:*l't«LB»»2 0 0ilTl»l«ftfc«l 

♦t»tt«cC*Lfc. *v*ir*B.ta«>''>' < '»* 
I3ooo«-ca*>r*cfcis*0*«tfc. C » ► 

* P H6. 8<010-Mf-yxHCl»W«4t1K««L. 
ftit^f-T, H6X20XO. 75ci«l»»B 

?. 5 *#« v * * » ^ tu.mii <nJo)ui9E« 



enfc»f»CttV>t¥-5. *»tt40ilTl5BBC*fc 
«> tr * . a^-cy/l'* Laa* umt>c * « ««* 

♦'♦W* 1 " 

KSft tS, BCl'T 9 >'* ?B*4 Sift. 4tt5Bffl 

,lihMHClll«tliaifLtl.6, < o * *> 
Ttfa-rBBC***. - 20T:T*tt*-*.«e** 

w9 o«a±^«*^2 5 kb*t* *, 

B* 2 ! 

(;pVPPRiT0K?U9C. r * P I * A T C 
C 1 7 96 5 0*»i»*&*8<'*. 

34 ti:«^TtL B »ttTiSB*nfcBBB*4t:T 
i 5^0 8 0 0 0 g ifiH>t*wii:iO««»»»C 
±«4el«>pB 7. 0«50i»'J >■«!» 
T 5 0 B B fl l< » L^*^^7n0k0tt»i 

t>4«*tt«y«'R^7. 5*»B«r**6<t*«» 

It «ft*B»*TIEBiE*ai«.TL« 

m.i I cAOJSBStiftBBCft^l. y*»t>*» 
nKliltflBti':^!^^ fcftS-f^TWBtttrBl 
« e * , cn&co. 1B*>#7B3I'-P***"*«* 



»BfttT»*«f«»w*B«T«t>n*. « ft i* » «> 

ft li p H B . 0 5 0 eK >■ 'J * . 50eKd»«7tttt««'* 5 
50V, 6 0 » R T f* ■> . Rl'TatttB^StltiC 
f«TlKy»»»T»BL, *V*SPS1RE*P 
S 3e«St*'<> KtBBt. *i» 
,< y * B ft L T . *ni*N*«KWi»Eicffl^fc 
(Laeeell .B.1.IITI. Cleavage of etructure protetna 
during eeaoabl* of tha head of baa la r I opli if • T4< 
»<»f «#7r-?T4<DBB«r«>r»-*i:*V 
« B B *■ * '« 9 K «© B « ) .IU«r*.H»:IU-«IS : Lee. 
C. . Levis. A. .Brantoa. D. 1917. Copper etalelng:a five 
ainute protein atalnfor eodiua dodecyl aulfaio PO i 
xacrrla-ido g.l.( BJBkfc > rfHHBtMU* 
J 7 H *T I Ky/Vffl05»B^ X /< * «»fe).ioal 
.Bloehea. . Iff:B0»-ll! ) . 

««BW6. PSl-fcaBtfft*l>H OPSl*ftCLtt 
t v 3 !J » /< > f 'J 7 * A> 9 I 9 J-*t»m!tL (B5) 

(Brevlbacterlue I ac t of ereentue) 1 5 £ * * n * C . 
r * 9 I 9 AB (C.imta.lCM) tt*BB K 1 2 ©SB 



DNAi:«LT*fSB^*9 ( Boanaaale.S. . 0 r e 1 1 I * • 
j..Triut*attar.*. ft CF Blear 4. i . »- <1BI0> . taol Bt loo 
aad characierlaatlon of a roalrletlon and eodlflea 
tioa deficient autani of B r ev 1 baeter 1 ua iectoferao 
aiua (y^/«»t»**-»> v - 7T -,v9U*>M 
H*tf «DEX*B»*»*BRff«»ft> -PBHS Blerob 
|.i Letter.. 71:141-148) . - * C . > * 

• ttft.eoll) A T C C 1 7 9 6 5 ± »« *l * C . f** 
i >i,»ll^BI»DNAr.BlLTftti:«BB«»f 
fe A [tBrai.0..Baroo»Brob.i..loBMJ.e..8»lll.f.- 
David.*- ft 0 Leblon.C. (If II) . ' loteiron'-bearlof »«e 
tore: a eethod eultebla Tor stable cnroaoaoeal Int 

• gration In hlchly reetrietlre Cor * oebac t or I a ( * 4 
V + *U>' **«9 9~ . » « B 3 'J 

BBit & jeJE9Dftfc<»BiA* «CJB L- fc»»).0e>e.l0t:6 
l-ll) . iOB^^^» B. 9 ?>-7r->vyx.l5 
»*c a p lB6?»BlitBBtaft»i:l«l'fc' 
e.pll£if«>Ban«BUC. ^ 9t * 3 5ATC 
C 1 7 9 6 SSCTB. * 9 Y? T -*>9U\S*>** 

t is) — t * a c t*<a^»i>^nfc. 

T ft X • ? r 1 » V ^ (Sireptocoecua faecelle)» a p 
I i | |)t CTrleu-Cuol.P. ft t» Coitrvall n . P. ( IBM) ■ 
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lueleotldo »equone« °t •» ropteeoeem ra«calla 

piaaald feoo eocodlaf tba 1 1 S"-«a » nog I yeoa Ida Phoa 
,hotr«D.f.r... type Ml (3 5' - T i > r U = * 

CM^tFBJI) .«,«•. |l:ltl-Ml) * * K 

P CCL6 1 2 «t» K * tt * * c • P litfi^OttW^K 
pn I ■ tt (A.P718) BiA L t« 7 9 * J K P 
CGL613'*»*. KPC0L613 * 

»f|tiBnU8ltt«*«" cPS 1 - fiWHT* * 

r±tt«Psi*ypo-*-/na<**»^ fc***' 1 ' 
* B ,*-fvp*isJH>***fc. c » r 9 * * kwc. 

i*sft*c. /*■ ^ * ? /.n^cllA L CBobm».C. 
Cl( ,o»varch.Jk. . David, F. RtfLebloa.C, U»« 
0>. latarapaelaa «l«6ifP-tf»ifofiitli)» In Corraeba 
etorlaf 3 -M '< > t V T C * t t BB«»« ,itt J 
.PEHS NUr»blil L.ll.ra. Bflitll-l'l) • K «o f » * « 
* » * * K L * . Km r JI>««»*C*t'-C. 79** 
K p C C L 6 1 3 * tt«£**/A©c • P 1 « * » 

nu^u. esR»»fl22. 5*k*vt=:« 



If « ¥6-502548 (11) 

. phA3tt$*«=J:«*£E<: • " 1 » * 

g ,,IXttB.n»H!RtfEcpRl»V>rnP'T«« 

8 hfcfftBRt K n r - T « t 1 ** 

«*Bfcfe*DNA*pCGL6 1 3 * ^D-^i©** 
^ B »f^ ^UHlrLfc (Saabrook.J. .Prltac 
h.B.F.R »«Bl*t I t.T. <19ll). Bolaeular eloilnf: 
. Laboratorr .aoutl (#*Po-.=.>r:**'-* 
T*).«econd adHloo.Cold SprUi Barbor.Hav York: 
Cold Sprlof Harbor Laboratory Publ icit loo») . c • 

tti&|tpCCL6l3'll« • » lIfi**C»Alft 

ii»»BJt»Bt6. 

Km f - T et »BioB*«'Sl* ,J? °-^ lt 
* * m i» r P 8 l<0«£i=M*****' : '* n ** L ' f 

c»**««±axttfiBl»w*» 

i« r n c «> p v '« p « ? 3 1 » * 11 • £ n * * * 1 11 
u-^v/**v* c • » lae^^c. f 

cops i - c . r * * i is** 1 *** 



BB»»lltti:*ti#»c*l****^ tt < c " 
p- * * 2 * ( t*tp<N<D«KJ«X«R«DNA<DiaJ6*tt 
KiLTc , p iiefBBtftliiTM:. 

«»W7. ^^^^tf-Tcipxy g^^c. p- * p 
i y/,»i:brttftB. ♦o6aRtfto»«gttgO. 
p s i wma«*g>M»T 

C»-aB«3HBtOfc»K. f 9 X i KpCGL6 16 

*»»tfc. *nu*capiaB : F*#A,-eaj»>* y 

f t ? X. T ■ H T I , Xfc^ypS»»*»»T*»» 

*<a« phA3ae^tftt»*p°-- :: - ; '''*' tt '' ► * • 

* 5 K p B L 1 < Saat«aarla.l..CI I . J.*. • 
Raaaa.J.N. ft tf j.P.Bartlt (i#M>.Charaetn>rltatlO0 
of ao aadoiaooua platald and davalopaanl of clonic 
t oietori and * t r an • Toratt I or avataa la Bravlbact 
• rlua laeiofereentun< 7Wtf 

z- > TO P -Rtf8B**»*©H»>-J0aii.lUeroblo 

i..no:mf-iJ4B) * a^A»«tra«'p * * c • p 1 

■£T**»*n**9*SKpCGL6 16 (?>6) 

c. y*M?AP8l-»i:«<t*Ml«tt«B« 



**<v«d«a**«****. k p ccl61 

9t ? r -A>9*l9» (KBPS1+) t C9Jt«C 

*««»::£ is Jtoc. r*PiPA»r«»ffn*P 

:OBIIt«<M«C. ^ 5 **39ATCC179 
aBWB9P81PV'«P«««»«*^ ttK ^* pCC 

Leiec**^*^*^ 1 F • M CB7) 

,«««UX«^/^^8 C Blt* 6 7 0 0 0 <Nv>© 
«<70C*23000 (B«)IC * 

»Pt. rftfeT^TOXSittP s 



t\ 



L ti . 
Ltt 

* S + 

o 1 - 

# ( p 
9 kD& 
X * * 
C C L 
> 9 U 
X 9 *■ 



c n h 
. an 

4 a * 
b ■ P 

C C L 

t* *j 2 

* * . 

1 0 4 
I 5 P 

* * > 



8 C i * S L T l< « (B7) . COttR* 
c . p 1 *e*» * i • 3kb»N* 
Bl ( B i p MM) H«:*)**i:«at » 
a 04 1) x Utt»»fil»iLT»2 
4IDOP S I Kf* + *9U * > * 9 ** * 
ft 2 3 kOO p-l^^HBtB***** K * 

i «a«rrM>^*»«B. * * »■ ? r - > 
s i - »©*»J:«-pttP s i »**m i« 



g g B B . e ■ p 



F» 9 ^ 1 0 > 11) 

FpCCL 1 0 3 0 O|l IBS' 

KWI=Sg»P 3 lE*j««CT«3 0T i / flt * to A * (> 



ft* ¥6-502548 (12) 
fc * , R»psiEW»30«§»Tw»fliaai:t! 

n ft . CO**** Ktt»»e*«*PSi 

1 Alii? (const. P.. Ulllet. J..B«iulw.P. RCM.P. 
Aubert (H»3).Ch*f»cterit«llon of two col (collul© 
as degradation) leooa of Cloitrldlui thoroocellui 
eodlnc for end of 1 ocaoasof * K * C 

c « 1 (*Ao-*»») ft ).Blo/Toch.o 

IOCy.l:atl-5l4) * S m . IBttT^^^-pCOLl 
OJORi»At»»- t> *'l" -/9 X i KpCOL 
1 0 3 1 * » * CH9> . C»c • 1 A it fi * »* . ♦ ' 
9»»©B»5-P^ > >< 9 %Z GA©tBRHtt«fc«>* 
« »c £ < KB • t X 1 «HBI!HAI«i:*AL^ 
»Xt CpCCtl 0 0 8 K6«t* (BIO, It 
9 KB > • ^/<»BECA«)ftatiCMCt»*ft«*- 



r>S»«=*ffl-e** CCorn 0 t.P..mu.t.J..Ba«u»n.P. 
RCM.P.Aubert ( i gis ) . Char ttt er 1 1 at ! on of two col 
(colluloio dotrad.HoO ie«e» of Clostridium ther. 
occllu. aodlm for oodoa I uc»n»ao» • Blo/TecHno I o»w • I 
:8SJ-S«4) . i«CMCtt**C. 

4fc*t=arat-*. a * * clb • * y t r o * x i* 

BHI .Bt«07.-f.>J *fcfflBSXI**«± 
T „. «»e«BK*i't^X« K p C 0 L 1 0 3 1 
1 5 £ ft * U * C . ^ A * 5 1'?**^- 

•tfStt*ar. jt9«i»Bt«i*L» + »** 
«.y*a-*is*T**n* cnttc ■ p i ^'* - ' 

. Qfl BT«Oe o I AOBB^«:n»38 , " , * W 

tnstnrM, inttf-f*/^ CB.tuio.p.( 

llli) .Detection of cillolui activity in polncryt 
..Ida coli uilnf Cooio rod ttilnod t|»r r«pllc«» 

( 3 > ^ U * K»feiX^ , J**« l,fc * ,JT, ' ;A 
Ti Ky/VT<0*^9--tf*Stt«>BttJl) ,.ml.Bioeh8.. 
.Itiitll-ISI) RtfKECA*y ?0 -<-/m»tAK 

»aBl±fflf=-^«.^«♦" v * 9 **^ >7Q1 ' 9k,, > ^ T 
vstnt, 



&c.pl*»««<B l0) 

X£ KpCCL1008«B. tXl8tti:tti4A.r? 
D - i ^ y t . ^^^i KpCCL10l7*»fc- ^ 
$ X * KpCGL1017»Ec O RIBS** - 
*KWOc.pl^ D ^-^-'&^ P5ia> * W030 

„<tt K r*^^*5 KPCGL1030*>3«. I BBtt 

,ce^ A r.u-^>/L, r**i Kpcc t i 03 

2*»^<BlO).*y*^V,<?«P81-(AQ 
K, 1 0 - BGAO«tt^< ,^«T«CMC8«. 

* n J: ^ K ft ^ . 
cipl*«>aJB<B>ll) 

CC1100BOB. tX lB(tti:Bii^ ?B - iV 

n, KpCCLiooa»»fc. h 

pCCLl002^>Bc oRl « BT * . ^ ' *" * « « » 
c . P 1 * o* - ^-»I?P « 0T 1 /tt 

FpCCtlOJ0«8..IBIli:Bi4 
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^T?o-i>rL, T * % £ KpCGLl033*» 
fc <B1 1). **PS1 * <AQ) 19 

- EGA0>tft&*V4 ri/A*-C«>CMCtt*. 1f •< * 

4> A Q J0 *« h A Q ) . 

£ + y9B|ft<AQX) 10-c«»Aa^(A0) 1 

9 * e t 1 A * c . r**«?*.*-e»ti***^** 

|It5S«BfiflOft«)03 OT i / «, P<*tlfcBP.tt 

:e««-e»^ji'3-xx«7<i'; k - * * © « to x i* 
ffe*i***it;a«»«>i6* * c * c ■ p 

ECAXU + >**>'<** (AQK) 1 0 - EGAfe 

L < tt C A Q ) 19 • |OA«t*«tlH 

L B « tt T * < , thttLBSHCtH'tf *3-XX 

U7*n-xt«ic«»»iv*. c. r * 9 s 9 u 

»eapiro*-*-ttC *-*-eA-A«**ca 



ft «¥ 6-502548 (13) 

I A *a*-*-.fc9fc«t' i » ■ « . X 

GL60 2«*B. *yh7r-^>^^l5»«*» « 
• 1 A * C . f £ 9 ±n * • pl^o*-*-««l 

* * * £ KpCGL1031**W^*i 

pCCL 1 0 3 2 X«pCCll 0 3 3 *#t , ««* 
d -;k^4) • 

R©»*?atfl9l=** L L * * * » * * 

Jt*)I^?t«)' ( >KbXHC (AQK) 1 0 - EC 
A (PCGL1032) (AQ) 19" EGA (p 

CGL1033) TTB»LT (Hv(AQ) 19 - EGA 
> |v ( A 0 K ) 10-EGA>n*S***» 
«ttW9, a y * » » 'J » a ■ y * » 8 » A o y > 
»«PS2l=^T3- K*-*c ■ P 2*t£?»y»t, 

^ » if ■ W r ■ l fl > 1 3 > 

cip2i»*n»P82*3-Kt«afi***«f 
2 7 0 2*a*WB*tf±*©±««* <0 « « 



a>t r*-*-***M%«T% i 5 3 2tti«aisi» 
*< 5 1 OT i yacBctiUt^aLfc' 

(,+ 4>'r*HArS*4 f « W AaGGAG* B8 * BBJS =» 
K>»*-C±***«Lfc (-12 1 7) . 

6. 5»rt*8«HBitt©»*r t;«B»Hi Pro 

in put m ^ftAsnfc. 3 * *'* 9 r v * a . r * 
* i >A»*«.ta***«tf*nfc*K^ > # w « « c 
jtjp>/<?i»ri;*iB«o*ii*tt> 5 Biol© 

2«ps ii£<H««=-f>tri»<-c7 , o**an**<» 

n ti. 3 OT £ /»*KMUT«JR*nfci'J''**e 

w««»aew»*w»Ti ytttuxrA-* * v (3 1 
{St) * * -r * . cntt*KT>a«ct**i" < '«« > 

tttto»tt <p i-4. l) * tovxt-f y*fXtt 

>/<;t0«8t*t* CSIartr.U.B. <HTI).l«»Ur 
arrays of nersio I ecu 1 at oo baciarlal cell wall*: 



»tructuro.eho«lstry.a»tcab»r and f uo c 1 1 ©« (IB 91 O O 
fteftitftSifr^aftMttSN'Ma* ft * » T * V * 
•J-fttf«tt> .lM.I«v.Crtcl.B8:l-BO (Slaytr.U.B 
. KVP.HiMBtr (1911). Cr ratal I laa aurfaco liyero 
on bactarla<IB 63 ± B * 6 fit A « BB • ) .Aoo.8av.HU 
roblol.. IT: Ill-Ill) . «fBt«»fiTBP S 2P<R 

Br=ttK«ffii=*»*'Tffla^fc*nfc?*:*fi«»-ea * « 
» 9 << -r *> *x 9 - * *-y-»tti*»± = 

K > * * 7 6 * 9 V * + K T * © il 6 T O 3 * « « C * 

i» x * * n * • 

5 6 2 - 5 6 7 : yrfV-AttdBBtt 
979-2108 ' 3-KBZW 

57 9-6 68 t 9i\S> 9 > 9 %n 's f + * B. n 
2188-2233 : ^ T £ > 9 & * p * & U <&. 9 < ? 

<0 UK** 9 - S *.-9-V7 + Ar 
( # it 3 KVP67687 UTt KBBS) 
«»W10. P S 2 - » * ft * fa S £ p 9 2 L 

c a p 2»e^««Bftt, a p h III <0*ACJ:»>* 
Sftsnfce a P 2lfif03t'-t«»t4, 
/<»f •J7C'3l'tfflBBBfl8 / <^- - Ki>^-p 
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.1 

C C L 8 3 0 (B 1 4 ) KpCGlBl IK 

*»)«»*n*c • p2©tt»'lNru I « {& C e p h 

til lEftBiiAfi^o-i^r) lc J: »> B . * * r 

. ps2f*'*-*'tt'***~ r ' BCCL830 *** 
L ft * » B T C l»C**f«neitttil«Co^T«>« 
p S 2 «P y *o-*A<tt*T*ftg^r»«dl<c.t:3#S 

n . eiitnfc?D->ttB. 99 ► 7 r - * 

y 9 U \ * & ff> U 9 ho*U-'ym>VttfKtalZK-t 
*»Wlc.fc«5*RL.fc. = n*tta*o*6> IKiS 

fit *- T e t • ? o - V * » fc . 

ro-?'pCCL811*«^fcKro r T« t * « X 
ho I R S a c lB«»6l»DNA«lHf >7o, h 
5J «f li ff f£ « t» T » * n 6 2 . 7 kfeX h o'l JICF 0 . 7 
US i cl OK«t>r.»«4. 2 kbR 2 . 2 libtKfr 

:n«i p urn ii6T»ff«taMifct 
* x *a aa * fit 

B. » 7 h?r-> V*X»tC*»ft«c t P 24f8f Ol 
■i * it IE * * * . :«P S 2 - ItttSftCf ffBJBT* 
0, KLTtfl)88KIIIILBIt^<H'. c • p lift 



?3« ! F«-502548 (14) 

IC „ c . p 2i|S?f«Klt5:»DNAtt«tli<!i 

B. ?n?T-^PM 5PS2-*C*tSPS 

2 tfiJuaoBU 

it c « p 2 86?it«>i*eDNA««l*6C2. 

3 kbS c ■ I - Ftp t ^ 5 K p C C L 8 2 

>U15PS2-»i:R«AU p S 2 + 88BtS 
« S * . i 9f «OP S 2li*»i»Sf ^^A-f 3 b' 

zn&OISJRWC. A * i * z» O e • p 2 * e 

? y 7 9 ^ f t - (onofnctun)C J: 0 (MCttW 
i: J: 0 fl 9 n ft ) t»PS2+RtfPS2-*^>"r*« 

gjftJBLLJ-i ps i »»igi:Bt8antqtt« (WM) 
ft mt a n (3<t) c«a«te«Bi* 15 s^f*A> 

Tl*»B*»i*TtB»Lfc. Rl-T»o» A7*i3-A 
( 1 0 0 m g/al) Rtf*eYJ««>».'*'*-> C " S > « 



3 0 » Wl H it 6 , PS I 05 » B * 3 D S - PAGE* * 

- f.9if*y'9-94 - iz x o 3t-<. \mxttmtzxosm. 

r« (HI 5) . PS 10»0«fl^CBffi:{tff L 

ri-i. »»m otttTTBlf, *nttc»»at* 
BiTaj*:fi3 0tui|t6«Tjiai:i8lBt4. » » 

ATCC 1 7965^»TS»fe»PNA?^ r9U- 

<o»gRt/g d hAjBt£ *oyp--=->y 

C. ^*»*39*9t»ATCC17965«>»ft(*D 
N A * Aosubel.P.N..Brent.». . It I a is ten. t . B . . Boo r a . D . 
D, . So I d ■ i o . J .C. . 9a 1th. J. A. . St run 1 . K - <Ed a ) C <l«ST> 
.Currest protocol* la Molecular B I o loay (» ^ £ « * 
C 6 ^ « fi 7 o K 3 - *)JoHn filer and Sons. Be v 
York) is** 8«*nfc**Ba»>»fe. BO Be * > K * 
*UT--tfMbo I ( *C — 9 > ff — (Boebr 1 agar ) ) c * 
6 M a « W BT * Baa I at t a. T. . P r 1 1 seb . £ . P . .Saab rook. J. 
( (1911) .Molecular cloning: a laboratorr aanual(# 
^- ? □ - ^. > ^ ; H M 7 - a 7 * ) .Cold Spriag Harbo 
r Laboratory Praaa.Cold Spring Harbor. Bo* York) n 

D N A B? W * A umbo I £ <19IT)-C C « * n * •> K. X ? 



5Uffl«)t* M75 •;-»«« ir BR L fc . 
?a-.=.>*"79xJ KpON 1 2 1 CBI Iseon.B. -U 
hi en.H. . Joseph* on. S. .CaiooberE.S . . Pbl I Ipaon. I. U »B 
8). An Isproved positive selection plasald vector c 
oostrueied br oligonucleotide sedlated eutaienealo 
C * U zf * 9 u * *• Ktt4rtt*»»cJ:»)ttJiT*nri 
atflBttaKT"** * K -<*»>- 1. Bejel il« Aeida Bee. 
I ) : 10 1 0-1000) * 0r,B.8aehstnn d* & 9 ffi 1= A * T B * 
^BBeHCM 2 9 2 9** Bl ml© I a . I. C . . Bo I r . t . 
( (1 BT9) . A rapid alkalloe aitractloo procedure ror 
acreening recoebleant plmld DNA (BBA79 x i 

th»r*) .Nucleic Adda lea .7:15 13*1011) o fS & * 
9B}fc. *»^9XJ K^lliA^ ? l/7-*B c 

1 i ( ^< - y > # - ) rBBftt fc. 

M 7 V; - 11 B : 1 I rlBfttnfc7»x l Kp 
UN121 1 o g&tflJE6-l 5 IbD N Alfrt 2 # 
z <tj iuiubsi^ (iiir)i: j: n EB» *ifcft«'Te*tt* 
T4DNA y yy — <f t - 'J > * - > t»le§c i 0 « 
BlUfc. & tt Dover. If. i. -Bl Her. J-P. .tagsdal 

e.C.V. CdOID.Blgb errielaner traaaroraatlon of 2 
.coil br blgb voltage e I oc t ropor at I o« (8 m ff Bf ft » 
Rfc C J: * ^CBI BO aSJ»»? RJ B»SBI).Buclele Aelds Be 
a. 10:0111-0140) c i 0 2Bi nft*f>i:Ri'* ^ ► 
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o*t*-S'.i'Jt*ABB»DB5«PI£BALfc. «» 

« 1R t fc . ±9-19+4 9 y > tt tt * O - © r 9 a I 
K*BlrnboleBtffDolr(197J)«>2fttlc * »? » . C n *> 

A, * £ > R 5* t Koy*--*Stt*X^>=*BBtt 
CLR207recA ( Mat ta J . I . V . . McPheraon . i . J . *© 
otOB. J . C. (1911) , Local Ixallon of a strongly com«f» 
•d section of coding sequence in glutaeate dehrdro 
geoaae ctse> ( V *> 9 I > K * t K o V t - Vilfif C 
St i* fi 3 - KEH«l<»#entt> V ■ > *> M *L (I 
).FB8S letters .147:21-15) * C . >*v-tt3»ATC 
C 1 7 9 6 5 DNA5'fy9 i ;-'fliJ)lKl»lft. T > 

trt/y > i o o <t t/ais*«d>*K**J:-p*wr** 

ASIC L R 2 0 7 r c c A©KJtfift?o->tJUR 
tft. :»?o-V«Bft*^9X5 KpCGLSlO 
««f9-T«« Meers. J. I. .7espeat .O.K. .Brown. CM. (<1 
970).G»utanlne(aslde) :t-oioglutarate aalao traoafa 
rasa o« I do- rad uc use (1UDP) . • n aoxrne Involved lo t 
ha eratbesle of glutaeate br not* bacteria < 9* * 9 
S > < T i K ) ■ 2 - *»y<r*f*|7 I / h 9 V X 
7**-<»*f l f l'/?*-'«' CNADP) . - 85 83 
■ IC * « r * f ! >B06«cKU»t5 K« ). J. Can. HI 
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erobiol. •4:117-184) » * C » « * * n * r * * 4 

0«fl^HSftCLR2O7 r e e ATBOtsn*. ■ 

is?(«NtiC. / * »*35«DNAB>t<rB c o 
R I & X h o 1 «B*ttujt 0«Bit« A*3. 8 
IbDNAiRUfTSBtKt^Tift. C © E c o 
RI - X h o I«frOiE»«IIB*BBH16TlSh 
ft . J3c©^^yo-i.>ri;J:-»rHl=iE»«i«<»hA 
afi**2. 2 kbN h a I • Bg I l85rtC*T«H» 
JS T ft Z t * T ft fz . Southern. E.M. I (1971) • Detectl 
on or specific eequenees atom DN a fragaenta sapar 
atad br «•) «l ec t rophores t ■ if *♦ • SI * B C J: f> 9> B 
frnfcDNABrtW^c* .J.K 
Ol .Biol. 91:501-517) » * * C * * D N A - O N A « * 
7<j 7 ^o-^ftDNABrtJ^BBCC. > 

9 *<t35»»ATC C I 7 9 6 5efc***C4*>* 
L rr . 

c d h A»e^of * * *■ 

13 B E c o R 1 - Xho I DHAgl^O^^f 
K9EWO****«f*r;i6. TB+79o-*>?* 
Hofr: (ljEcoRI BamHlTWifSnfcK 
* * - M 1 3 n p 1 8 ( "or render. J. .leapo.T. .Haas) n 
g. J. (1911) .Conntructlon of leproved Mil vector* us 



fng ©Mgodoony-aueleoi Ida diractad eutagenesle ( * 
•j X Y * + > * 9 U it * KfB6Jttff»B»<■B<■ , 
Ml 3*7 * , -©BXtT).Mue.leU Jidda Bas. IS: 101-1 
08) ^ © G c o R I Bglll. (2) Xbal - F ■ 
t ! TBIS nf<> f - « 1 3mp 1 S^OX I) i I 
.p,t I, C3) Sat I • B ioH ITWIitfftfc 
^^^-M13mpl8^»Xho I - B » I IK (4) 
EeoRl • P s t I T Hi * h fc ^ ^ " M 1 ? 1,1 ' 
1 9 (Worrandor* .1991)^© EcoRI - Pnt 1 . Z 
£0fc>!>. EeoRl -XhoI«>tt:ft*n6EcoR 
I - X b a I m* * 9 f* * K9EW». 8«og»f- 

F. .Slcklan.S. .Coulaoo. A.I. t(19?7).DNA aaquaocloi 
with ebaln taralaatlng I nh! b 1 tort (ffl It » B » W * 
(DNACnttS) > Prae .Matl .Aead.Scl.U8*.74:S4H- 
54(7) © A K * 0 2 * B T t* ffi T ft * . » d h A it S 
?Hl'NI>< l - Bf 1 lBR<DX*E«WBl7-e 

g d h AiefO' * \> * + KEW«#*T 

N h e I -Bg 1 |**»**^*KeW»»»T«> 

a) r o « - 9 - (HUTf n" 5 7 2) 

g d h Aae^^^o*- ^ -B*nf T£»I»* 

- I ; U«f K 251-266 



o 6 OH^ (Marriek.M.J.(195S).MLtro«an control of 
tho nlf ragulon In (labclelli pneuioolae: Involve 
■ent of the »lr* |ena nod analogies between ntrC a 
od ni U<» ft H fflu*»«* Sol fU***oV»B«3> 
K o - A. : n t rABS^OWBtttn t rC&tfn > 
f A 0 © ffl C tt ) . 6 MB0 i .1: 19-44) CiDSSiftBt? 

E W TCC<P^)A(Pu)MHMN7TCCA t Bfitt t*t J' / t *7U 
6TCI7A7C7CTCCC. 
: X^l"**'K437-442 

A r h t **i»70*-^-0- 3 5BBCBB 

93* EPITTCAC(Pu) iafittt»t'/ 9 s + TTCAC A (St 
robl.V. 8.(1898) .Coapllatloo and analyaln of DMA ea 
quaneat aaaoclated vltb apparent a t reptoar note pro 
aotert ( Jt B •* i * > i *xWo^o*-^-«= 

BQB-T 6 O N A EH© 8 » » C* # 8f ) . M«c I e I c kcli* Re 
a. 70:911-174) 

■ 31 > Off K 466-47 1 

* r u^f- j«xB«ro*-^-«>-l 0BBc*»« 
WfXfi«7AC(P«)<Pu)Ti Bffl8t8t'^t ^TACCAT 
< Stroal . 1888) 

-3iynr*-KS58-572 

x hu^h a*xac*it*Ud<v-AalBB« AAAGGa 
CCTCA7C tHMtt*»rf^^A CCCAACC4CCAAATC(Stro 
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M-IM2) 

b) a- KKW IM K 5 7 3 - 1 9 1 3 ) 

57 3-1 9 1 3(tti;hfc«tt»»ttTEf-t«"i 

* t r * * a Kciy^--tf©*nir«a-*-* .■ 

J n * a * * TS#fJB489 57 K* l> >T*4i C 
»»^«t*C. ^5r-fe39©»ATCCl 7965<0 

Bieniit ns* v«srt Ke«ft <48300D) 

4 to * e a v. . 

*K « B tt . aa><fe«Bf&*or**5 ^tt^t F a Y -f - 

^o-MiiaiJii'Wfitttfirti CTai i«r.j.r..s.it 

h.l.J. .HePhersoo.M.J. . En to I . P . C . • Guet t . J . B . (18 81) . 
Tba flutaaate dehydrogenase feoe oT tlottrltflui ay 
■ boslui: cloolng by poln«rn« chain riatt I on . • equ 
o»c» analysle and over-ei press 1 ob In eschertchia c 

oiti? o ^ h y y ■> x. • {/ i > B 5» 
t FoY*---tf«fe? : s **/*-*«KB5lsJt«*» 
K »r a V *BB A 1«KB) .Bur .J, Bio 

Cham. 201: lf.1-159) . 

5 t LTB«k«r.P.J..Brltloa.».L..Bngel.P.C..Farrant 
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i.C.V..LIII«y.I.8..BIC0.D.V..9llltian.T.J. C (1992) 
.Subunlt sssesbly tnd afttlvo alt* location la the 
itruelur* of I I uUitt« debydroiepaset^A'* * > B 
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^7tr>ai«IUJST»SEn CCCTCATCCCCCT7AA0CTCAC 
CCUAftOTCtCEH 7TAT7TG ATTTCT7. i O X * * 
ttai*0ft4ftff&' - I ( Rose 

nberg .Court .0. (19T9) . Reful story aequencee Intol 
ved la the proeotlon sod teralnatlon of RNA trt&te 
rJptloq(R NAle9»(88»Cf»ttCia4t*a»B« 
>.Aae.Re».Geeet. 11:819-951) . 



C. M7t39ATCC 1 7 9 6 5 »gi)liAlfs 

t l r y * * 5 > b t KDrt-#i»»»*»*a* 

©«aiIS«aitto«9 Keora & (197 0)0 » 1= J: 9 0 S L 

:«a*K»i<iftfc«u». *< - * •* Li«bi.w..n 

aaor.I. .Scblolf •r.B.B. ( ( 19 1 9) . Kaqu t rot an t of chal 
•tlac eoapouads for the frovtfa or Co ry n tbt c t • r I ot 
tluttiieui In synthetic i»mi(ft US (fi * = V * '* 9 
f- « •> a . s ?i.o«ili:Mte4-U - k ft & «s 

» 91 Jjt ) . AppI . KicrobUl .Bloteenaol . II :I0$-I101 C X 

A : 

a H 1 If/ 1 T/*3-X <«»1» 2 
Rff4) 0»/l (19*63) 

T * * • 

. NH 4 * <f »>B|««*»1. 3atf4T125 
aHT ft « . ♦n«««2t 1. 2 5iH?fc* (NB 4 * 
* « n f * ) . 



B8»|ttS»«T«lenfcC. /*,*39»A 
TCC 1 7 9 6 5 «r*^ ! >ttft K □ Y t - f IC W 

LTBti tvfcaasttiiTBSc**n*. 

u 8 « K « * h ft N A D P H 2 ft aol/ala/at? S 
T « s n T ^ 4 . 
»»a «ai *s a 2 ««3 S«4 • 

gdhA 4. 4 »/-o.| JI. !♦/-!. I II. *♦/-!. I 2. •♦/-«. 2 
BBSS 

CORKJC-»TC. /«5-»*39ATCC17965 
<r> b d hAHE?B»!»B80TE3M7tBBt« 
1 t t*t t 4 i 

- sf** t >Rc^&aaoaa < a a 1 . 57) 

- a a r > * i 9 ic ^ » » a <o »« ( e * 5 . 27> 

- rA-3-acJ;««<t»« 1-7*9 h - x t X ftr 3 
-xt-e®*4. 13> . Wft«i*i»y-*»;*v>T* 

>a^ >*-<tf*a«ttt>*a*»i* KtciBt^ 

»dhA- 1 1 c zaftt? * -oaa 
y/nr * v at . aaT , /*i9iStf/A'3-*':' 1 

IgdhAafifOBBOKMBH, /*»*39 

-cnaL-c, zt?i*««acft*n«i»c. 

•«(MBtB»BiaH»*«t*tU»E. * 
d hA*fi?»aRHftB7o*-^-aaATC 3 K 
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> t s «tt«5Ti / b *< i • c zae*«>a«*»* 
B • p h i * «• « aa 

• B • pH I 

- EcoRI&tfSma ITfltMftftnfcK^^-p 
MC 1 4 0 3 CCnadtbin.il. J. .Chew. J.. Cohen. S.K.CM 
10). lo vitro lene fualona th*l Join in aazraatleal 
ly active $ -*a I ac toa I dase aefaant to aa I no-tor a 1 a 
al rrifiioti or ttofaaoue proteloa: Eacharlchla co 
II plaaald vactora for tha dotaetloo and elonloc o 
r tranalatlonal IMllttloi altoale (BBStt* - H 

99 h*sr-**r* > v **r % J * 

laRK-eerd**** > * * oats? 86 * brmj&v' 

^^f.) . J.BttlOrlOl . MS;»TL-tlO] B> 0> t ti T 

»*nfc«r*o*o-^>rTr**s F p c C L 1 3 

3 * 19 * 

■ BE, dhA-To*-? - • I ac*^o>«6«* 
(|CpCCL133«Nhi I - Sa 1 I W » » B 
£ S p e I * C/ S a I ltai(t»n^?f-pCO 
L24 i C Revoi.O. .Cuyoavarcb.a. .Booaey.C. .Saltl.V 
. .David. F..Lebloi.G. (If 81 ) . " I ntaaroo' bearing vact 
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on: a aethod tumble for ttable ehroaoaoaal lota 
(ration In h!»hly roatrlctlvo Cory nabaetor I a ( " -f 
> 9- y o >• - mm*? 9 ~ > B « B => 'J ***** 9 T 
c * *3cffi*5JtkfeOeiA*»i» L fc * tt > . Cone. 107:8 
1-M) Utti4A,tf>o-~>r. C -5 L T * 9 X I Kp 
CGL140*»* (BIS) 

- g d h A • 1 a cB6*i»tTO^«ftt«* 
* © a p h II I ||fltt'pCCL140>MII 
*X << >*-^a>»-<^^-pCCL 1 2 5 ^ » B A C 
i,TpCCLUiatfpCCU42t»J ( B 1 
S> . f 9 7. X KpCOLHlRtfpCGLUJt 
» * fclA-CC. j<^t*39»ATCC1 7965C» 
Alfc, g d h A - leeB6*©a«l*pCCL14 
lJHfpC0ll42Te«K»«nfcC. > » » tr a 
9 » * A T C C 1 79651=*** * *f 9 9 Y 's ST - 

■tfSttx HJfcpCGL 1 2 5-C^mis»***fcra»Cl3F 

BLtti»BB©«mi= ******* e - a * 9 * > ? 

-*Sttti»B«»»X- g a 1 ( 5 - * o * - 4 9 
o D - 3 • < > K V A |.p-*»>Hf»^H) 
tg*tolBiB»ft«« IB B I . '^73 (Dl fco) 3 
Tllt«lt«:iK^94liii«tv«> 0 ■ tf 9 9 h 
^-<gttt*t*liem*t« a d a. - tt C » * 



«»100«C/1*TX • Ca |*a***lfcBKJt«l. 
2. 3IlF4e*l»tpCGll41»ffpCGll4 
2THIt**nfcB9t*lt6;ti:i l ). ft * « 

c n * » « & «ttTff^n&no3 d^-^bbbct 
**n*«»ia£n-*«fe a 3«*»*'* :: ** , *« d 

c ± * t * * . B.B i; , 8i84T»*n*3oi-ini 
KBttacBBi. 3Rtf2Tr»4n6»di9bBv> 
» ft r * & . **«=©*H**«l*tf»»4K*^ 

TpCCLI4 1T»K«»*nfc-C. > 9 -r * = 9 © 

»m«>i=Bir*i» - *9 ? ►^^-*att»ai»««u 
ps * *« i ** 4 

B tt dl « *» * HI I Itr. J.B. (lfll><Btp«ri««B»i U eolec 
ulir te»etlc><tf *B S* U * 6*B).Cold SpMct 
Harbor Laboratory Preaa.Cold Sprlnl Harbor. few Tor 
k)e*«!2ttftftfcJE 9 is « S L fc • 

C. >*-,*3*ATCCl 7965 
N T C BE KB » * *B l> fc . »-» 
atR* f * 9 l >»r + n 9- . 4 - 7 * * o ^ * * i > 



? A, 9 I > B * t h'oyt-*ffl«R 
UBBA^A'*'* >«»8ll«$if 

S & . 4 - 7 A- # o ^ *• * 5 >B*tt 
BL, BBOBdttf PCGL141 
Lfc, «ttft»«a*X - C a IRC 

««B30i-*oJBU. • v <f f 

r « R l ft . r a- * i >Rf t k o y 
B«m«**«*L.. * • * * * ► s* 

/Ux>ft9lie«>iPISLt (Ulnar. 

^A-*J>B 



. z O T + o ? 
RJIBKSl'T, 

^ trWBOBB I 
- -tf Stt*««i 

i97i) . a « * *v 

ttJBTtBftn*, 

i. v ^ - -tf 



3 > h o - e.» l0 - 79 

ERBlO It. I "•»■ 
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>«pCCL 14 l&CFD CCL 1 4 2 * B & f & C £ 
g * H 1 3. ~t 7 f K^ »p-.s.>y»qttc-r»^» 

*> ** l ft . yo*~p-«*» *®»e^stcft>->i 

o«*Bjasf »BI6B»tn'3. 5lbB I » d ll 
J WR-«>lt?T«ffl1?»*c a 1 A « C * * . *«lfi? 
Brrr***5S*ftft2. 6 kbfl I n d 1 I I -Ecpftl 
K»©KT>tBil|OttW'<3' P - p M T L 2 3 K 61 * »& 
A,-C * 7 7 o - i V'rtfc CCh*abera-S.P..Prior.B.B. 
•Baratov.D.A. St V Kl ntoo P. (1911) .Tho pMTL olc- 
elOftlat vaetors . I . I ■proved pUC polytloker r«ilons 
to facilitate the via of eoolcatod DWA for nucleot 
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9 x * K ( Branlui at a I . Ce d e . 1 T : I 6 1 . I 9 S * ) <- E c o 
R[ • N c « I T»*»»t 6. 

kl>t:0«IH>l>KE c oR J •? 9 > SOlDtTBl 9 

<0T^r , ^-Dcri/'Dcr2**A'r*A«% c ft * 
©rrrr-aB • t x r « fa. *> fi * *- « . R v> r e * 
i Atnena^^^Ni • i cr 9 > ► > - ncoi 

ABtlAtJ. 

C*LT»*ftftr9Xi K tt p P R 0 K - C s IA 



& ft S ft S . *HMT*'r*'-DGFl/DGF2l=Jt 
*} 9 A * n ft B a t X 1 B(lT»l*n J I a c r a * 

-y-oa»TTc « i a it & * * a v . 

'At*!* l 4 „ TrtrfAQBWamt'JiKt^M 
; K O « 1 T 

2 0 Ala-ClnUQ) *tti:->l'T3 - K-r*EM«0*A 
fXRt6fc«, DCF5/DCP6il>dn*&tt* 
9*W9U)t*it9>n — *!>*tt\*iz& (Bl 9) » ♦« 

5' CACUQ) J0 CAGGC4 I ' 
I' CC0TCTCCAQ3 JO 0T 5* 
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AAGCTTC^GGratAAACAAGGGCCT ^AA^ 52 

ATCCGCGCACTGGGGT Q>AAAGTTATCCACAGp AA GCG GA C GGGCG C^TGA 104 

JCATC^ rTCAGCGAAATGCGAAAAGGTGGACGGGAAATCCTGC GAGT CTTGCGC 154 

ATTCCCC«aTOGc5T^^^gAGTCTJUUW»«aUCTTX^TTGAaGTC 208 

ATTCTCAAGTTGTGACCTGCATCAGAAGAOT*CJ«ACCCaCATATCTAACC 2«0 

TTCTGCACIAAXUTCACCACAGACTGAJUUkOJUU^GAACACTCTCAAGGCAT 312 



ACCCCACCTGTCTTT GTCGO OCCOGAAOCGGflGAACTTTCGGGA C GGA T CT A 3S4 
ACTCATTCC GGGCCT GTCCGCAOTATC CAAAAArCAAAATG AGAACCA AAAC 41 6 



TTC ATO CGC 
Kst Arg 


CAC 
Aap 


ACC 

Thr 


OCA 
Ala 


TTT 
Pha 


COT 
Arg 


TCC ATC AAO CCT AAA 
Sar Ila lya Ala lys 


435 


CCT CAG OCT 
Ala Gin Ala 


AAO 
lys 


CGC 
Arg 


COT 

*x« 


TCC 
Sar 


CTC 
Lau 


TOO ATT CCA GCA CGC 
Trp XI* Ala Al* Cly 


494 


CCT CTC CCA 
Ala V«l fro 


ACC 
Tbr 


CCA 

Al* 


ATT 
Ila 


SCO 
Ala 


TTO 
Lau 


ACT ATO TCC CTO CCA 
Thr Kat Sar la* Ala 


533 


CCT AT« CCT 
Pro Hat Ala 


TCO 
Per 


CCT 
Ala 


CAO 

Sin 


TCC 
far 


AGC 
Sar 


AAC CTT TCC TCT CAT 
Asn t*« Sar Sar Asp 


572 


GCC OTA CTT 

Al* v«l val 


occ 
Gly 


AGC 
sar 


ATC 
XI* 


CCO 
Ala 


CAO 

Gin 


COC CTC ACC CAT CCC 
Oly Vsl Thr Asp Gly 


Sll 


CTO ACT OAC 
Lao Tbr Asp 


TAC 

Tyr 


CTO 
Lau 


AAO 

tys 


CCT 
Pro 


COC 
Axg 


0TC GAA CAS CTT CCT 
Val Olu Glu Lau Pro 


(SO 


OCT OCT GAA 
Ala Gly Olo 


GTC 
Val 


ACC 
Thr 


TAC 
Tyr 


CCA 
Pro 


CAO 
Olu 


ATC GCC CSS CTO CCT 
Xla Ala Cly Xau Pro 


869 


GAT OCT GTS 
Asp Gly val 


CGC 
AXO 


OTG 
val 


ATC 

ria 


AGC 
Sar 


CCT 
Ala 


OAO TOO CCA ACC TCC 
Olu Trp Ala Thr Sar 


■»2B 


AAO CAT CTC 

Lys His val 


ATT 

Ila 


TTO 
Lau 


ACT 

Thr 


ATT 
11* 


CAO 
Gin 


TCT OCA GCA ATS CCA 
Sax Ala Ala Kat Pro 


787 


GAG CGC CCA 
Glu Arg Pro 


ATC 
21a 


AAO 
lye 


CTO 

val 


CAO 

cm 


CTO 
L*U 


CTO CTT CCO COT SAC 
Lau Lau Pro Arg Asp 


806 


TCO TAC TCT 
Txp Tyr lar 


TCC 
Sex 


CCO 
Pro 


AAC 
Asn 


CCT 
Arg 


CAO 

ClO 


TTC CCT GAA ATC TOO 
Pha Pro Olu Xl* Trp 


»*S 


CCA CTT CAC 
Ala Lau Aap 


CCT 

ciy 


CTO 
Lau 


COC 
**9 


CCO 
Ala 


ATT 
21* 


GAA CAO CAO ACT GOT 
Olu Glu Gin sar Cly 


B84 
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ICC ACC ATT 
Trp Tbx Zlo 

AAC XAC GCC 
Lys Ain Ala 

TCC TTC TAC 
5*r Pho Tyr 

AAC TAC CAC 

Aon Tyr cln 

CCC ATC CTC 
Pro I la LOU 

CCC ATC ACC 

ai* XI* Thr 

AAC ATC CCA 
A* a XlO Al» 

COT TCC TTC 
Oly Sor Pho 

ATC CCA ATC 
Mot. Pro lift 

OCA TAC CAT 
Cly Tyr Asp 

CAC CCC TOO 
Clu Axg Trp 

AAC CTC AAC 
Lys Lou Lyo 

OCT CCA CAT 
Cly Alo Asp 

CCA CCT CCA 
Cly Pro Al« 

TCC CCT ATC 
Sor Axg Hoc 

CAC CCT GCC 
Gin Ala Cly 

CCC CTC CAC 
Cly Val Bis 



CAC ACC AAC ATT 
Clu Thjc Kan llo 

ATT CTT CTC CTC 
tlo Vol Vol Lou 

TCT CAC TCC CAA 
Sar Asp Trp Olu 

TOO CAC ACC TTC 
Trp Clu Thr Pbo 

CAC AAC CCC TTC 
Asp Lys Cly Pho 

CCT ATC TCC ATG 

ciy Zlo sor Hoe 

ACC CAC CAC CCA 
Thr Bis His Pro 



TAT CTC 
Tyr ton 

TCC CCA 
Sox Ala 

CCA ATC 
Ala MoC 

AAC CAT 
A»n Asp 

ACC ATC 
Thr llo 

CCT AAC 
Cly tyo 

ACA CCT 
Thr Cly 

CAC ACC 
Gin Thr 



TCC CCC 
Sor Cly 

GCT ATT 
Ala Zlo 

CCC AAC 
Ala Aan 

CAO CAA 

Gin Clu 



Cly Lyo 

CAC TTC 
Asp PhO 

AAC cca 
ABA Ala 

ACT TCC 
Thr Sor 



CTC CAA CTT CTT 
Vol ClU Vol Vol 

TCA TCC CAA TAC 
Sor Trp Clu Tyr 



CAC CAC 
Clu Gin 

CCA ATC 
Pro Zlo 

OAfi CCA 
Glu Pro 

CTC ACT 
Lou Thr 

CCT TCC 
Arg Sor 

CCC CCT 

Cly Cly 

CAC ATC 
Asp Hat 

CAC ACC 
Asp Thr 

CCC CTC 
Ala Lau 

TCC CCA 
Trp Cly 

CCA AAC 
Pro Lys 

TAC CTT 
Tyr Vol 

CAA CAC 
ClU Asp 

CTC CCT 
vol Cly 

TTC CTC 

Pho vol 



TAC TAC 
Tyr Tyr 

GCT CCC 
Cly Oly 

AAC AAC 
Aon Aon 

CAO CAO 

am olu 

AAC ACC 
Aon Thr 

ACC CCT 
Thr Ala 

TTT AAC 
Pho Lys 

ACC TCC 
Thr Sor 

CCA CAC 
Ala Asp 

CCA CTC 
Pro vol 



CCC CAT 

Ala Asp 

CAO ACC 

Clu Soz 



Sor Aon 

TCC TCT 
Sor Sor 

TCT OTA 
sor vol 

CTC CAA 
Lou Olu 

CAT COT 
Asp Arc 



ooe aao 

Oly Lys 

CTC CCA 
LOU AlO 

OAT CCC 
Asp Arc 

OCO OTT 
AlO Vol 

TTC CTC 
Pho vol 

CCT CCC 
Alo cly 

CCC GCC 
Alo Cly 

CCT TCT 
Gly Sor 

GTA CAC 
Vol Asp 

COT AAC 
Cly Asn 



GCT ACC 
Alo Sor 

TGO CAC 
Trp Glo 



TTC CCT 
Pho A-ry 

TTC GAG 
pbo Clu 



AlO ZlO 



OTT ATC 
Vsl Zlo 



CCA AAC 
Alo Asn 



CCA TCC 
PKO Ssr 



ATO ACT 
Mot Thr 



923 
»<2 
1001 
1040 
1079 

me 

1157 
119* 
1233 
«7« 

1313 
1332 
1391 
1430 
14«» 
1508 
1341 



CAC GCC 
Gin Alo 

ACT CAC 
Thr Glu 

ATC CCT 
Zlo Alo 

CTC ACC 
Lou Thr 

CAC TTC 
Asp Pho 

CCC CCT 
Cly Alo 

TCT CAO 
Sor Clu 

ACC TCT 
Thr Sor 

TTC 6TC 
Pho vol 

ACC ACT 
Thr Thr 

CCA TOO 
Ala Trp 

TAC CCA 
Tyr Pro 

CCC CAO 
Arc CIA 

AAT AAC 
Asn Asn 



TTC CCT 
Pho Pro 

CAC CGT 
Asp Arg 

CAC CCT 
ASp AlO 

AAC CAA 

Asa Glu 

CCT AAC 
Alo Aon 

TTC CCC 
Pho Gly 

CTC CCT 
Lou Gly 

TCT GAG 
Sor Glu 

ACC TTC 
Thr Pho 

CCT CCT 
Gly Pro 

GCC ACC 
Gly Thr 

ACC CCC 
Thr Oly 

CAO TTC 

Gla Pho 

CAO TCP 
GlA Sor 



CAC ATC 
BIO Zlo 

CCC CTT 

cly vol 

CTT GCC 

Vol Ala 

TAC GAT 
Tyr Asp 

CCT CCC 
Gly Arc 

CTC CTT 
Lou Vftl 

CCA CCT 
Cly Pro 

TTC AAO 
Lou Lya 

CAO CAC 
ClU BIS 



Trp Olu 

CAG CAC 
Cla Asp 



CCT AAC 
Alo Asa 

OAS TOT 
Glu Cys 

GAC GCC 
Asp Cly 

OTT ACC 
Vol Thr 

CCA TAC 
Alo Tyr 

GGA CCC 
Gly Arg 

GAC TCC 
Asp Sor 

ACA CCA 
Thr Pro 

CCC TCC 
Gly Sor 

ATC CCA 
Zlo Pro 

TAT CAO 
Tyr Glu 

. OTT CAA 
I vol Olu 



GCT CTT 
Alo Lou 

OCA CCT 
Alo Pro 

GCO ATO 
Alo HOC 

GCC GOT 

Gly Oly 

TOO TCT 
Trp Sor 

ATC AAC 
ZlO Asn 

TGO TTO 
Trp Lou 

CAC MA 

Asp oly 

ATC TAC 
Zlo Tyr 



Cly Asp 

AAO GCC 
Lyo Oly 



OOC ATO TCC 
Gly HOC 3»r 

OTC OOC CCA 
Vol Oly Ala 

OOC ACC TGC 
Oly Thr Cys 

AAO CCC CAO 
Lys Alo Ola 

OCA AAC ACT 

Alo Asn Thr 

CCT CCT TAC 
Ala Arg Tyr 

CCC TAC CCA 
Oly Tyr Pro 

COT GOC CCC 
Arg Oly Arg 

too Ace ace 
Trp Thr Alo 

ATO CTC GCC 
Hot LOU AlO 

ACC CTC CCC 
Sor Lou Oly 



AAO TAC 
Lyt Tyr 

CCA ACC 
Pro Thr 

CAC CAA 

Gin Clu 



CCC OAT 
Alo Asp 

CGC AAT 
Gly Asn 

TTC CAA 
Pho Glu 



CAA OCT 
Clu Oly 

TAC TOO 
Tyr Trp 

CAC CCA 
Asp Oly 

CAG AAC 
Olu Lys 

AAO CCC 
Ly* Gly 



CCC TAC 
Oly Tyr 

OTT COC 
Vol Arg 

ATC TTC 
Zlo Pbo 

TTO ATC 
Lou Zlo 

AAC ATC 
Asn zlo 



TAC AAC 
Tyr Aoo 

GTA TTC 
vol Pho 

OCA CAA 
Oly Olu 

OCT CAO 
AlO Ola 

AAC COT 
Aon Oly 

TAC TGO 

Tyr Trp 



OCT GCC CTO 
Gly Gly Lou 

CCT ACC TCC 
Arg Thr Sor 

ATC TCC AAO 
Zlo Sor Lys 

CTT COT TTC 

Lou oly Pho 

OOC CCT TTC 
Cly Alo Pho 

tcc era tcc 
Sor vol Sor 



138 6 

1S29 

1«4 

1-703 

1742 

Wt 

1820 

1B39 

1B98 

1937 

197S 

2013 

2054 

2093 

2132 

2171 

Z210 



ACT GGC GCG CAC CTG ATT CTO CAC OOC GAC ATC TTC OAC 
Thr Oly Alo Bis vol Zlo Lou 81s Oly Asp llo Pho Asp 

CCA TCC CCT GCT AAC GGC TOO GAG CAG OOC CAA TAC COC 
Ala Trp Gly Ala Lys Gly Trp Glo Gin Oly Glu Tyr Oly 

TTC CCA ACC TCT CAC CAO ACC CCA ATC ACC OCO GOT GGA 
Pho Pro Thr Sor Asp Ola Thr Ala Zlo Thr Ala Gly Gly 

CAC ACC ATT CAT TTC CAC AAC CGC ACC ATC COT CAO OTC 
Gin Thr llo Asp Pho Gla Asn Oly Thr llm Arg Gin vol 

AAT GGC CGA ATT CAC CAG TCT CCC TAATACTGA ACCGCATCTA 
Asn Gly Arg Zlo Glu Clu Sor Arg 

COCAACTCTCCCTTC CCGACTTTTOT GCCTGACCCTTCCTGCTTCTCGGGGA 
GTCACTCTTGAAGCAGAT CA TTCTCCCTCCA^ » » 

CCAGCOCTGGGTCAAOCACCA C CCCAAGCTCGAC 



2249 

22B8 

2327 

23«« 

2409 

24<1 
2513 
2347 
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GAATTCCTGTOAATTaGCCCCTTTAGTACTTTTCAOGCOTGTCTAI ICS IAC 
CAGAICCTOUUrrrGTOOOTAOAGTCACCTGAATATTA^ 
CTGATATATGCTTATTTGCTCAAOTAOTTCOAGGTTAAGTCTATTTTAGGTO 
jUtCAAATTTCACCTTCGGGTAGAAGACTTTCT^ 

TJccauutTrr^ *^wATTJuu^TAoecTxcccccsAArroccoQ*.Ta 

CtrrC*TTtTTTCCTOTQ**C<W*OTTITO*lOCfcIAIC*CCTGCOTTTAIAX 
JUJAAATCTAAACCTGATCAOATCOATATAAAACAAA^ 

TTCAACCATTTTCTCCGATTCGCCTGGCAAA^KTCTCAATTQTCCCTTACAO 
TTTTTCTCAACayU^CCTGCTAACCTCC^^ 

CCTTTACJTCCXT*JUU^TJUt,TCCeitfCXCCr» T C»< yr AlTrTCOGTTCT 

TTCCATAUC*ATCCA**CCTTTCCTCTTTCGXT*CCTATTCJi2S&5P CTTC 

GCCTCT ATO TTT AAC AAC CCT ATC CGC ACT CCA OCT CTT 
K«c Ph. Asn Asn Arg XI. Axy Th* Al* Al* l.u 

GCT CCT CCA ATC CCA ATC TCC ACC CCA CCT TCC CCC CTT 
All cly JO. Ili Al* II. B.r Thr Al. al. S.r Cly v.l 

CCT ATC CCA CCA TTC CCT CAC CAG »CC AAC CCA ACT TTC 
ii* xi« Pro Ala Ph. Al. Oln clu Thr A.n Pro Thr Ph. 

XAC ATC ACC AAC CCC TTC AAC CAT CCT OA* CCA TCC ACC 

II. Thr A»n Cly Pb» A.n Asp Al. Asp Cly S.r Thr 

ATC CAC CCA CTT CCC CCT CTT AAC CAC ACC OAO CAA ACC 
71. 5in »ro V.l Cly Fro v.l Asn Bis Thr Glu Olu Thr 

CTC CCC CAC CTO ACT CAC TCC ACC CCC CCT TAC CTG 6AA 
Arg Asp L-u Thx Asp 5«r Thr Oly Al. Tyr L.u Olu 

CAC TTC CAC AAC CCC ACC CTT CAC CAA ATC CTT CAA CCA 
"u III Gin A*n Cly Thr V.l Clu Olu II. V.l Clu Al. 

TAC CTC CAC CTT CAC OCT TCC OCA CAC CCA TTC OAT CCT 
Tyl "5 Cln V*I Sin Al. s.r Al. Asp Oly Ph. Asp Fro 

TCT CAC CAC CCT CCT TAC GAG CCT TTC CAO OCT OCT CGC 
IS £S S. SS Tyr Clu Al. Ph. Glu Al. Al. Arc 

CTC CCT CCA TCC CAC CAG CTC CCA CCT TCC OCT CAC ACC 
vTl Arc Al. S« Gift Clu L.U Al. Al. Mr Al. Clu Thr 



32 

104 

ISC 

208 

260 

312 

364 
41« 
466 
520 
572 

eu 

850 
68 9 
128 
7 67 
006 
845 
884 
925 
962 



ATC ACC AAC 
II. Thr Lys 

CTT CAC CAC 
V.l Asp GlO 

AAC CCA CTT 
Asn Al. U» 

CCC TCT ATC 
Cly s.r II. 

CAT CCT CCT 
Asp Al. Al. 

ATC CAG CAT 
XI. Clu Asp 

CCT CTT CAA 
Al. L*tt Clu 

CTO AAG CCT 
L.u tys Al. 

TCC TTC CCC 
Trp L«u Oly 

TAC OTT CAO 
Tyr V.1 Gift 

AAC CCT GAG 
ty» Al. Clu 

CTT CCT CCA 
L.u Ax 7 Al. 

AAO TCT GAC 
lys S.r Asp 

CCA ACC CCA 
Ala Thr Al. 

ATC TTC TCT 
XI. Ph. s.r 

AAC CTC GAC 
Asn V.l Clu 



ACC CGC 
Thr Arc 

CAA CCT 

clu al. 

CCC GAT 
Arc MP 

AAC CCA 
Asa Fro 

AAC GCT 
Asa Al. 

TAC GCT 
tyr Al. 

ACT CCA 
The Pro 

CTT CAO 
L.U Oln 

CAO TTC 
OlU Ph. 

CGC TAC 
Arg Tyr 



CAC TCC 

olu s.r 

ACC GCT 
Thr Al. 

CCA GCT 
Al. Al. 

GAT ACC 

Asp Thr 

CCT AAC 
Al. Asn 

CAC CTT 
RlS L.U 

CAG CTT 
Oln L.U 

GCT GAS 
Al. Clu 

CCA ATC 
Oly XI. 

CAC CTC 
BIS L*tt 



CTT CCT TAC 
V.l Al. Tyr 

OCT TTC OAS 
Al. Ph. Olu 

ATC TCT ATC 
XI* S.r XI. 

TCT ATC AAC 
3*r II. Asn 

CGC ACC OAT 
Arg Thr Asp 

TAC ACC CAO 
Tyr Thr Oln 

CCA TAC GCT 
Al. Tyr Al. 

CTC CAC CCA 
V*l A»p Al. 

GAC CAC CAA 
Asp Oln Clu 

CCT GCT OTA 
Fro Al. Vol 



CTC GAC 
V.1 ASP 

axe tcc 
Asp s.r 

CTT CTG 
V.l UO 

CAG CGC 
Gin Arc 

ACC TCT 
The s.r 

AAC CTT 
Asn V.l 



Al. Arc 

ATC CCT 
XI. Al. 

CTT CCC 
V.l Arg 

GAC ACC 
Asp Thr 

GCT CCT 
Al. ATC 

AAC CTT 
A*n v.l 



arc oca CCA 

V.1 Al. Al. 

AAG AAC CTT 
Lys Aon Lou 

CAC CTC TTC 
Gin l*u Ph. 

CTG COT CTT 
L.u Arg v.l 

TAC OTT GAA 
Tyr V.l Olu 

CAO AAC AAO 
Clu A»n lys 



CCA CTC AAG 
Al. L.u lys 

OCA TAC CCC 
Al. Tyr arc 

AAC CCA CAT 
Asn Pro Asp 

CTA CTO ATC 
l#U L.U Xl. 

CCT CCA OAO 
Arc al. Olu 

ACC oat air 
Thr Asp II. 

TTC CAG GAC 
Ph. Gin Asp 

GAC TTC GAG 
Asp Ph. 01 u 

CAC GCT AAC 
Asp Oly Asn 

GAG CCA CTC 
Olu Al. L*m 

ATT OAO CCA 
XI. Clu Pre 



CAO GCO CAO 
Olu Ala Oln 

CTC OAO CCT 
L.u OlU Arg 

CTA GAG CCD 
V.1 Clu Al. 

CTC TAC GAG 

L«u Tyr Olu 

ACC CTT CCC 
Thr L.u Arg 



1Q01 

1040 

107 9 

1118 

1157 

1196 

1235 

1274 

1313 

1352 

1391 

1430 

1489 

1508 

1547 

1586 



TXC TCT CCC CTC ATC CCT AAC CTC TTC ATC GCA 
ctn £. Sr IS K l~u II. Pro *.« L.u Ph. II. al. 

... (7t— CCA fcAC ATC AGC GAO CTC AAC GCT CCA CAT CCT 
Alt vli a£ En II. S.r Clu L.U A.O Al. Al. A.p Al. 

CAA OCA CCA OCT TAC TAC CTC CAC TOG CAC ACC CAC CTC 
Clu al. Al* Al. Tyr Tyr L.u Bis Trp Asp Thr asp l*u 

CCA ACC AAC GAT GAG GAC CAA OCT TAC TAC AAC GCT AAO 
x±i Thr asn Asp Glu Asp Glu Al* Tyr Tyr Ly. Al. Ly. 

CTC CAC TTC OCT XTC GAG ACC TAC CCA AAG ATC CTG TTC 
L.u isp Ph. Al. XL Olu Thr Tyr Al. Ly. XI. L.u Ph. 
AAC CCT GAA OTT TOO CAO CAO CCA CTO OCT TAC CTC CAC 
En dj Olu v«i Trp Oln Olu Pro L.o Ala Tyr v*l Gin 

„- a, T oca OGC CCA COT CAO GAA OCA OCT OAC COT 
ES L.S Ep Al. Oly Al. Arc *** 

clu Al* Al. arg Al. Al. Asp Olu Al* Tyr Arg Al. Clu 

___ f. (jtt cxa GAA GCA OCT OAC CCT CAO AAO 

Cln L.U Arg XI. All Cln Olu Ali Al. Asp Al. Oln Ly. 
CCT ATC CCT GAO GCO CTTOCTAAOCAAOCAOAAOOCAAC 
All II. Al* Olu Ala Lou Al* Ly. Olu Al. Olu Oly Asn 
AAC CAC AAC TCC TCC OAC AAC ACO CAO ACC OCT TCT TCT 
ES Asp En S.r S.r Asp A.n Thr Clu Thr Gly I.r S.r 

GAC ATC GCA TCC TGO GOA CCT TTC CCA CCA ATT GCA OCT 

Asp XI. Gly S.r Trp oly Pro Ph. al. Al* XI. Al* Al. 

. Tt . ccx OTX ATC GCA OCT ATC TTC CCA TTC CTC TCC 

Hi 5IS Si Si ii. Si ai* u. p»« »«» »». s « 



CCT ATC CTT AAO TTC TAA TTTCCAACCCAOATAGCTAAAAGTTAAA 
Gly XI. v.l Lys Ph. 

CCACCTCCl 1 1 C TT6CGCCAOGTC U1 1 1 1 ILLLi I O O CT AACACCACCAAAA 
CAAAACCCACCTCCTTt^ TC TCAA < ^ > rtgTCCC TTAlCri 1 1 AXTTACTCCO 
GAGCCGGAGGTTGGCGTC CAT AAC CAAAAATCTTTTCCTTTT AAGCGAACCT 



1625 
16S4 
1703 
1142 
1781 
1820 
1859 
1998 
1937 
197* 
2015 
2054 
2093 
2139 



2191 
2243 
2295 



»TAATCGCCTTAATCACTCCCCACTCCCC<^TCCCCAAACCCATCATT» 2 347 
TTTGT^CACCCGGTAACTOCCCACC^CTTCTCCaTCCCCAACTTC^ 2399 
CCCCCaCAAATCAaCCAOCCCaCCWTCAAATCCTCACCG^ 2451 
XCAATGATCCTCTCCAACTTCCAACCACCCACCACTGACGCCCCAACCTCGA 2503 
*C«ACCTTCCCTCCCA B CCCCAGCGGCCCCCACCAGACCCA^ 2335 
CATCGCCAACCAATCC<^GCTTGCCTCCTCACCCO^ 2607 
TCGAGACCCAATTG CACACCATCG CCGGTCAOTTCCTTCATTTTCTCCCCAC 2 659 
CATCCTCATCCTTCCACTTOATCGTCTCCCTAOCTCCCACCTC 2702 
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CCTAGCCTCGGGAGCTCTAGCAGATTCTCAAAAACCGGTCAAATTTCT^ 32 

TGCAGCGCCTATAAAAGTCGTACCAATTCCA7TTGAGGGTGCTCAAGTOTG3 104 

CCaCCTraTAT*^CatrrCACTCAACTCCTCtCXTTCCCTCGTCC«ATC*AT 156 

TTAATTAAACAAGAGACT'rCATGCAGTTACeGCGCGTTTTCC^^ 208 

TCTCCC^CT«:C*TAXTTG*^CtSXC«^Tr*CCAOCCTAAATCCCCCC 312 
AGTGAGTTAACTCTCAAAOCAAGAACTTC C T C tTTAOOGCATCCOTAGTTTA 3*4 
AA AC TATT?LAjCgffTT^'7 / 7T^ T , 7y l !* 1> f r C t: ''- rf ri».rfiT fi » fcCGCAO T HIT* 41* 

;uuur7TTCJtfWTau5ArrrTTcx<ykeG^ ««* 

0ATGTACATGOTOCCCTCAATC C CAACC»rca »Cl T CACTAAATOOCCCAGA S20 

. TACACACTTTJUUU^OTGCGCGCATGCAGCCGAGAra 372 

ATG ACA CTT OAT GAG CAO CTC TCT AAC TAT TAC CAC ATG «XX 
mt thr Tfti. »sp fflu gin »al S«r »»n tyr tyr asp «*t 

CTT CTO AAC CGC AAT CCT CGC CAC CCT GAA TTT CAC CAG 630 

l«u l«u ly* arg as» ala «ly P'» « lu P to "** oln 

ccx arc cca gag ctt tto caa tct tto aao ATC CTC CTO «•» 

■ X* *aX aXa 9 Xu *al !•« 0l« »•* !•«« ly« 11* ™1 !•» 

CAA AAG CAC CCT CAT TAG CCT CAT TAC COT CTC ATC CAO T28 
glu lys asp pro hla tyr aXa asp tyr gXy Xau lis gin 

CGC CTO TOC SAG CCT GAG COT CAC CTC ATC TTC COT OTO 7*7 
arg l*u cys fllu pro gXu arg gin Xau «• P»»* *■* 

CCT TGO CTT GAT OAC CAO GGC CAO CTC CAC OTC AAC COT B0< 
pro trp v»X 4 op asp gin gly gin rmX hi. »al a*n *rg 

CCT TTC CGC CTG CAO TTC AAC TCT OCA CTT OGA CCA TAC B4S 
gly pha arg »al gin ph* asn «*r ala l*u gXy pro tyr 

AAO OGC GGC CTO CGC TTC CAC CCA TCT OTA AAC CTO OOC M4 
Xys gly gly X«j «rg ph» his pro s«r v«X *«n X«a gXy 

ATT CTO AAG TTC CTO GGC TTT CAO CAO ATC TTT AAA AAC 923 
XX. »*X Xy. ph» X*u gXy pb« gXtt gXn 13o pho Xy« *»« 

TCC CTA ACC GGC CTO CCA ATC OCT GGT GGC AAO GOT GOA 942 
•or X«u thx gXy X«u pxo XX* gXy gXy gXy Xy» gXy gXy 
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Xy. 
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CAC TTC 
up ph« 

CCT TTC 
•S3 ph« 

ATC GOT 

iio gly 

OTT CCT 
«»1 gXy 

CCT CGC 
•eg «rg 

GGT AAG 
gXy Xy» 

CAO CCA 
gXu ala 

ATO ATC 
aat U« 

ATC ATC 
XXa XX« 

ATT CAA 
iX« gXu 

TTC TCC 

CTT CAC 
▼■X asp 

CGC GCA 
arg a la 

GCA ACC 
aXa thr 

TCC GAT 
cy» aap 

AAC CCT 
asn gXy 

CCT TTC 
arg pbo 



CAC CCT 
asp pro 

TGC CAO 
cya gXn 

GAG TAC 
glu eyr 

CGC CGC 
gly arg 

ATC GCC 

nat aXa 

GGC CTO 
gXy X.u 

ACT GGC 
thr gXy 

AAO OCT 
Xys aXa 

CTT TCC 
»•! »ar 

AAO CCT 
Xy> aXa 

GAT TCC 
**P mmr 

OTO CCT 
vaX aXa 

CGC CTA 
arg vaX 

TAC CAC 
tyr his 

ATC OCT 
11a aXa 

CAC AAC 
gXti aan 

CTT CCT 
«l ala 



AAC CGC 

Xys gXy 

TCC TTC 
• •r phsi 

CCC CAC 
arg asp 

GAG ATC 
glu IX* 

AAC CAC 
•in gXn 

ACC TOG 
thr trp 

TAC GGC 
tyr oXy 

AAO GGC 

xy» «iy 

GGT TCC 
gXy sar 

CAO CAA 

gXn glu 

ACC GGT 
■•• gXy 

AAO CTC 
Xys Xau 

TCC CTG 
sar vaX 

ACC OAC 
«hr asp 

CTT CCT 
Xau pro 

OCT AAG 
aXa Xys 

OAA GGC 
gXu gXy 



AAG TCC 
Xys sar 

ATO ACC 
mat thr 

CTT CCT 
vsX pro 

CCT TAC 
gXy tyr 

CAC GAG 
his gXu 

CCT GGA 
gly gXy 

TCC CTT 
eys »aX 

CAC ACC 
gXu sar 

GGC AAC 
gly asn 

CTC CGC 
Xeu gXy 

TOO CTT 
trp vaX 

CGC CAA 
arg gXo 

TAC CCC 
tyr ala 

CGG TCC 
gXy sar 

TCT CCA 
cys ala 

ACT CTT 
thr Xau 

OCO AAC 
aXa aaa 



GAT CTG 
asp Xau 

CAG CTG 
gXu Xau 

GCA CCT 
aXa gly 

CTG TTT 
Xau pha 

TCC CCC 
sar gXy 

TCC CTG 
sar Xao 

TAC TTC 
tyr pha 

ATC ACC 
XXa sar 

CTA GCA 
val ala 

GCA ACC 

ala thr 

CAT ACC 
his thr 

ATC AAG 

11* lys 

CAC CAA 
asp gXu 

ATC TGG 
XXa trp 

ACT CAG 
thr gin 

GCA CAC 
ala asp 

ATO CCT 
not pro 



CAA ATC 1001 
glu IX* 

CAC CGC 1040 
hi* arg 

CAC ATC 1079 
«.sp 11a 

CCC CAC 1119 
gly hla 

CTT TTO 1137 
val X*u 

GTC CGC 11M 
val srg 

CTO ACT 1235 
v»X sar " 

CGC CAG 1274 
gXy gXn 

ACC TAC X313 
thr tyr 

CTT ATT X332 
▼aX lla 

CCT AAT 1391 
pro asn 

CAA CTT 1430 
gXu v»X 

CTT CAA 14S9 
raX gXu 

CAT CTC XS06 
asp Xau 

AAC GAG 1347 
asn glu 

AAC GGC 15BC 
asn gly 

TCC ACC 162S 
sar thr 



CCACAGCCTOTTOAOOTCTTCaTICAOC^GACATCCCC 1«€4 
5" gl« Si « l « ** 1 "« « iU ASq " P 11# ' 

■-pe BOX CCA CGC AAC CCA OCT AAC OCT OCT OOC OTT CCA 1703 
Ph. !x? S«t S5 iJi S '« ™ 

*rr> «r- a=- CT3 GAO ATC CAO CAO AAC OCT TCC CGC CAT 1742 
til xla %Z S» W "« " P 

BCA CAO CCC CTC ATC TAA CACCCCTCCACTTTACTTAAACCCCTCA X944 
ala gX« gly »al Ua CC« 

" !»»« 



CACATCCCTTAATGCAOCTOTCCGCTOC^ * 04 » 

2100 
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AC AC CG C ATTTC GTTC CATC AAGGCTAAAGCTC AGGC TAAQ C GCCGTTCC C 
TCTQG ATTG C AG CAGGCG CTGTC CC AA CCGG AATTG CGTTGaCTATQTC CC 
TGGCACCTATGGCTTCGGCTCAGTCCAGCAACCTTTCCTCTGATGCCGTAG 
TTaGCAGCATCGCGCAGGGCGTCACCGATGGCCTQACTGACTACCTGAAG 
C CTCGCGTCCAAQACGTOCAQCCCAATTGCATGOCAATQQCCOQCCTOTCO 

CTCAAAGCAGAATGGGAAGACTGGAAGAGCAAGAGAATTACCTCGAACGGT 
GCAGGAGGATA 

B I o : 

A-p i c ■ p -1 e 7 D * — 3> - 

• : ft*e ■ p 1 is X +• fog.tt 

m :««PSlO*«!I«>30TS/tt 



» 8 ¥6-502548 (23) 

A-p : C S p 1 CO O t - ? - 
I : l»8c • p 1 v 

m : UK A P S l»««)<030Ti / tt 

5 * *' * 3 * ^ *0 E « © » ffl 

C CTTTCCTC TGATGCCG TAGTTGGC AGCATCGCG CAGGG CGTC ACCG ATGG 
C CTG AC TG ACTACCTGAA G CCTCG CGTCGAAG ACCTGC ACC CC AATT C C AT 
G OC AC AGGCAC AGGCTC AGO CCC AGGCACAGQ CCC AGGCGC AGGCCC AGG C 
C C AGGC TC AG GC AC AG GC GC AGQCGC AGGC AC AGGC AC AGG C TCAGG CG CA 
GGC TC aGGCTCAGGC AATGGCCGGCCTGTCGACCC CGGC AAACACTG TGTC 
AGCGGCAGGT 
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C CTTTCC TCTG ATGC CGTAGTTGG C AG C ATCGCG CAGGGCGTCAC CG A TGG 
CCTGACTGACTACCTGAAGCCTCGCGTCGAAGACCTGCAGCCCAATTCCAT 
GG CACAG AAG GC AC AG A AGGC AC AG A AGGC ACAGAAGGC AC AG AA GG C AC A 
G AAGGC AC AGAAGGCAC AG AAGG C AC AG AAGGC AC AGAAG GCAATGGCCGG 
C CTGTC GAC C C C G G C AAAC ACTGTGTC AGCGG CAGG TGTG 



Pstl 0.00 



Pstl 6.00 



Hind lit 0.46 



Nrul 4.43 

BamHI 3.83 




Kpnl 1.56 



EcoRI 2.63 
EcoRl/Smal 3.06 



FIG, 1 




X33L33 rTCAOC8AJUtTGCGAAAAOOTOGAOOOOAAA 

ATTCCCCCCOTGO C&TTGjaSaGfr CTCTAAACTTG^^ 
AtTCtOlU>flTT0TCACCTSCATCaCA AC a U STgM^TA0CC>C AT A>CT>A^ 
TTCTCCACTAA(^TCACCACAGACTOAAAAflAACTCAAflSCTCTCAAflCCAT 
FOCCOQAAOCGGGOAACT 
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TooAccmmoucMCtRaocMTtcucsccett 922 

Trp Thr XX* OXu Tb* Asa XI* Clo OXn Tyr Tyr AX* Asp 

UC UC OCC ATT BnanCTCCttAICGSTSGCSUMC «« 
ly* **n AX* XI* V»l V*l L*u Fro XX* Oly OXy OXo Mr 

ia;nc»cTaocKQsuuacauc aac ooc mo iooi 

IS Ph* Tyi taC A*p Trp Olu OXO Pro **» A*n OX, Ly. 

AAC TAC CAC TCG GAS *CC TTC CTO ACT CAO OAO CTC OCA 1040 
Am Tyr Olo Trj> 6X0 Thr »h* 1*0 Thx «Xn OXu 1M AX* 

ceo arc cto sac aao ooc ttc cot tcc aac acc oat coc X0T9 

Fro XI* l«0 Asp ItfS OXf »b* Arg *«x Asa Thr Asp Arg 
CCCATCACCOOTATCTCCATOOOCOOTACCOCTOCOOTT 1X11 
AX* XX* Tbr OXy XI* 9*r M*t CXy OXy Thr AX* AX* v.l 

AAC ATC OCA ACC CAC CAC CCA OAC ATO TTT AAO TTC CTC 1X57 
AM XX* AX* Thr HI* HI* Fro Asp K*t Tt»* Ly* Pt*» VAX 

GOTTCCTTCTCCCOCTATCTOaACACCArCTCCOCTCCC 1XM 
Oly 8*r Ph* 99M OXy Tyr Am Arp Th* Tb* **r AX* Oly 

ATO CCA ATC OCT ATT TCC OCA GCC CTO OCX CAC CCC OOC 1219 
MM. Fro XX* AX* XX* S*X AX* AX* LM AX* A*p AX* 61, 

CCA TAC OAT OCC AAC OCA ATO TOO OOA CCA OTC GOT TCT 1274 
OXy Tyr Asp AX* AM AX* M*t Trp Oly Fro V*X Oly S*r 

OAO COC TOO CAO OAA AAC OAX CCA AAO ACC AAC OTA CAC 1111 
OXa ATO Trp Oln Ola A*a A»p Pro Ly* *** A*a VAX A*p 

AAA CTC AAO OCC AAA ACC ATC TAC OTT TCC TCT GOT AAC 1292 
Ly* i*o It* CXy Ly* Thr XX* Tyr V*X Bmx 8*r OXy A*n 

OOT OCA OAT a*C TTC OOT AAO OAA OAC TCT OTA OCT ATT 1191 
Oly AX* Asp Asp »h* Oly Lys OXu A*p **r »*1 Al« XX* 

CGACCTCCAAACOCOJU»OOTOTeGGTCTOCAAGTTATC 1410 
Oly Fro AX* Am AX* Thr Oly ▼*X Oly t*u OXo V*X XX* 

TCC COT ATO ACT TCC CAO ACC TTC OTC OAT COT OCA AAC 1449 
8«« Arg Thr 8*r OXn Th* Tb* V*X Asp Arg AX* AM 

CAO OCT GCC OTC OAA OTT OTT OCT ACC TTC COT CCA TCC 1906 
Ola AX* Oly V*X OXu VAX VAX AX* Sax Ph* Axe; Fro 9*r 

OCC CTO CAC TCA TOO OA* TAC TOO CAO TTC CAO ATO ACT 1541 
OXy v*l His «** Try OXu Tyr Try. OXa Pb* OXo ttmt Thx 

FIG.2 (2eme plonche) 



CAO OCO TTC CCT CAC ATC OCT AAC OCT CTT GCC ATO TCC 1SIC 
OX* AX* FA* Fro HI* XX* AX* AM AX* Im Oly NK AW 

ACT OAO OAC COT OOC OTT OAO TOT OCA CCT OTC OOC OCA IMS 
Tax OXu Asp Arg Oly V*X Olu Cya AO* »s» v*X OXy AX* 

ATC OCT OAC OCT OTT OCC OAC OCC OCO ATO GOC ACC TCC 1M4 
Xl« AX* A*p AX* V*X AX* Asp OXy AX* Mat OXy Thx Cy* 

CTC ACC AAC GAA TAC OAX OTT ACC OOC OOT AAO OCX CAO 1TM 
Umo Thx Asa Olu Tyr Asp VaX Thx OXy OXy ly» AX* oln 

OAC TTC OCT AAC OOT COC CCA TAC TOO TCT OCA AAC ACT 1742 
Asp Fh* AX* A*a OXy Arg AX* Tyr Try 5*r AX* Am Th* 

OOCOCTTTCOGCCTOCTTCOACCCATCAACCCTCOTTAC 1781 
OXy AX* »h* GXy L*u V»X OXy Arg XX* Asa AX* Arg Tyr 
TCTOAOCTeOOTOOACCTOACTCCTGOTTOOCCTACCCA H20 
Mi olu LM OXy OXy Fro Asp S*r Tsp Im OXy Tyr tro 

ACC TCT TCT GAG TTQ AAO JO CCA OAC OCA COT CCC COC 1899 
Thr t*r 8*r OXu t*u X.y* Thr Pro Asp OXy Arg OXy Arg 

TTC OTC ACC TTC OAO CAC GCC TCC ATC TAC TOO ACC OCC 1191 
Th* V*X Thr Tb* OXu His OXy Sar XX* Tyr Trp Thx AX* 

ACC ACT GOT CCT TOO GAA ATC CCA OOC OAT ATO CTC GCC 1917 
Tbr Thr OXy Pro Trp OXo XX* Fro GXy A*p F*¥t X*u AX* 

CCATCOCCCACeCAOOACTATCAOAAOCCCAGCCTCGGC X97« 
AX* Trp Oly Thr OXn Asp Tyr Olu Ay* OXy <J*r A*u OXy 
TACCCAACCOOCOttCCAOTTGAATACAACCGTOOCCTO 2019 
Tyr Ft© Thr OXy AX* AX* »*X OXu Tyr Am OXy OXy l*u 

COC CAO CAO TTC OAA OOT OOC TAC OTA TTC CCT ACC TCC 2094 
Arg Ola Ola Th* OXu OXy GXy Tyr V»X Tb* Arg Thr **r 

AAT AAC CAO TCT TAC TOO OTT COC OOA OAA ATC TCC AAO 2091 
Asa Ass OXn l*r Tyr Trp VaX Arg OXy OXu XX* S*r ly* 

AAO TAC OCC OAT OAC OOA ATC TTC OCT CAO CTT GOT TTC 2X12 
ty* Tyr AX* Asp A*p OXy XI* Ph* AXA OXa fc*u GXy Pb* 

era qOC AAT OAO AAO TTO ATC AAC GOT OOC OCT TTC 2X71 

pro Thr Sly A*o GXu Ly* Am XX* A**» GXy OXy AXA 8h* 

CAO OAA TTC GAA AAO COC AAC ATC TAC TOO TCC OT0 TCC 23X0 
Ola OXu Fb* Olo Ay* OXy A*n XI* Tyr Trp «*r V*X Par 

FIG.2 (3eme plonche) 



ACT OCC OCO CAC CTO ATT CTO CAC GCC GAC ATC TTC CAC 
Thr GXy AX* His V»l XX* IM His Oly Asp XI* Pb* Asp 

CCA TOO OOT OCT AAO OOC TOO OAO CAO GOC OAA TAC OOC 
AX* Trp Oly AX* Ays OXy Trp OXu OXa Oly OXo Tyr OXy 

TTCCCAACCTCTOACCAOACCCCAATCACCOCOOGTOCA 
Th* Fro Thr **r Asp OXa Thr AX* XI* Thr Al* OXy CXy 

CAOACCATTCATTTCCAOAACOOCACCATCCGTCACCTC 
OXn Tbr XX* Asp Th* Ola Asa OXy Thr XX* Arg OXa T*l 

AAT OOC COA ATT OAO OAO TCT COC TAATAflTOA AOCOCATCTA 
Asa OXy Arg XX* Olu Olu »*r Arg 

^/^>*p^^rger^CCCA C T T T fOat Ka^CACC r « 

OTCACTOTTCAACCAOAT C A TT' C i qXlC CACACCCCCACCC TXs . A CA CA AA 
OCAOCOCTOOOTCAAOCAOCACCCCAAOOTOaAC 
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